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(54) MEDICAL IMAGE COMPOSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inexpensively solve 
the deviation between images which is caused by a 
two-dimensional image when a three-dimensional 
medical image and the two-dimen sional image are 
simultaneously displayed by performing distortion 
correction of the three-dimensional medical image 
after coordinate transformation based on distortion 
data and simultaneously displaying the three- 
dimensional medical image and the two-di mensional 4. i 1 

image. 

SOLUTION: An image processing part 6 generates a 
surface display image and a cross section image 
(MPR image) which are used for image composition 
from three- dimensional medical image data that is 

stored in an image storing part 5. A coordinate I ^ 1 " ^r-^— \ >3 : 

transforming part 7 undergoes coordinate ni 
transformation of the three-dimensional medical 
image (medical image data) which is stored in the part 
5 so that the photographic position of the three- 
dimensional medical image may be the same with the one of the two-dimensional image that 
is picked up by a two-dimensional image photographing part 2. An image composing part 8 
performs distortion correction of the three-dimensional medical image after the coordinate 
transformation based on optical distortion data and also performs image composition of the 
two-dimensional image and the three-dimensional medical image after the distortion 
correction. An image displaying part 9 shows an image that is composed by the part 8. 
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i5i(4stc«: s J; ^ {3S5§B 3 ikTmmmmm^mizf&m. 
mm 2 j*r7cia^«$&*is*>e.#ti&$n5 2 ifeTcBififecDH 

[IS5}<li2] suss 2 ifcK;H^tt«&^®l*v 2 iJj^ciStfl 

^HBtt-ra 2j>:^iii<^i3ia;^g!-efei.ci:*!|tSSi:-rs 

[fisRilS] miI3 2i»;^iii^#fcif&^®(i, 2i*:^iil^ 
b^$&-r S 2 ?>:^iii^ii»^®T-ife S i i: ^^Wl 
fc-rSW^Rli 1 i3«®Efflil^^fiE^S, 
[fi^fl 4 ] HulB«**ia{CHui3 2 »!7ciii^fc«iE« 

1 TiMlf sRIi 3 i3«C7)EfflIii«i^j5E^g. 

5 ] mJt3a^^g!(cS?)f3 2 i>:^iffl^i:«IE^ 
®3ifc5cgffliii^i;<£Bfe^-B-T«5^N-rs^{C. H!ji32 

fc: IS^ -r S ^fiSm^aS^^ia x t t i: -r S 

If 1 nmmmm 3 H3ffl©gfflia^^fi£^sio 

6 ] mimm^mzmti 2 i*:Siii^i:«iE^ 
©3ife7cEfflil^i:*lRl^«5^1-ai^t. BiliB 2 ifeTcili 

CO 0 0 n 

t^t). 1f{c3iJ:5cgfflili»i:2iJ:7ciii«fei:Sr-&j5K«^ 



[0 0 0 2] 

[0 0 0 3] :itie>^a^T. rtiiMT®^i!eT-ii> m 

1^P¥7-3 37 2 5 6^ rg^^i^y- 

^titz^mmm (xj^ct^s, mr i^g, ^^g;^^ 

tee, |B]:^|SlOiB*$ra^-r €.*)®T-fei., 
20 [0 0 0 4] 

mm. tf7^:t*p<^^-r-«»ufc2ifexiiiiil{c(i. 
W >X®!tt14^l3 J; »3, BulB 2*^H^^C3i^^*l*s#^t- 
5^t;ASfe-5o Vt^Xs Hul3tf7^;t*^^^® 2jfe^Si 
25 ^i:gffliii^*»?>f^figbfc3*7cEffliiii^, »f®Bii^^ 

[0 0 0 5] ^:©x^^^<■r#®hUT^ r^>x, 

[0 0 0 6] ^l5#®^SSf«:j£»f5fc«){rb;7':;*-5!3 
^^^tcJ:S2ife5ciiii»<£fi5JjStfcm»?.J^^Asfet)> d 
®Jg-&t)B?iS3fi*a^-B-$:fTOi:Xl/AS:ib?.o ^CT-. 
35 *^B^®Ba<]^i^ 3»JxiEfflil^i:2»:^iii^i:^p|B$ 

^m-r^miz. 2»:7ciiiflfetjes-rsiii^raoxp*^ 

[0 0 0 7] 

3^t:^Effliil^&SH1S^S 3 
^©iP e>#t$&$ 2 »5niIlt©mS3«*^«i:t^-r SCSi 

tzmmmki^tDiiLmizniyX. miim.iztji:t>xoizmB^ 

3 J*:7tEffltii^a3tt^ia!lci3tS^ nfcHljf31&^f*© 3 * 

50 m^f-izmtiy'—S'itm-t^m^T'—^'tm^mt. 
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[0 0 0 8] m^m 1 i3«®^H^t .tnts. ^mmia^ 
^ixrzmm2^7mm(Dm^t^<DftLs.K:M\^Xs m-(o 

2i*:5ciii^i:&|B|^{c:»^t-?.o 
[0 0 0 9] ^ fe. WsRJl 2 i3«®^B^{i. mm 2 ifeTC 
iH^«$&^|g!«i^ 2*x;il«&5iatS-rs 2^)j^iiiltl3tt 
^®!t-*5Cli:$riftSSi;-r-5o lf5RJa.2iB«®^B^{c J; 
ix{f > 2 *7ciiieiW*&^l8!H: 2 ife^ifflffeS: Sfit^ S 2 ife 
7t;ili^gB«^IS'fc®T-. ii5fe{ci2mLfe2ife^iaia$r*) 

[0 0 10] IfARil 3 iS«E©^a^(i. HuiB2»!^ 
iii^««&#IStt. 2 ifc7ciii«Sr»^ bfltSS&r S 2 ifcTciB 
Mi^^fiST-feSCfc^l^i^-rs, Bf5RiI3gB«©^ 
2 ij?5tIlifi^#t$&^IS{i 2 iJjTcHfi&^a^ b 
«$&-rS2?fc7ciIl^fe}i»^IS! (««J^«. KT^r^Apt^) 

j&ctn ')t)\^^^ K<D2}k7mm.^^m\zf&m'^^ 

[0 0 11] lf5RiB4i3«®^B^(±. HufB^^x^ 

m.7r^ir^m\z\ mm2-iK5m^i^n'sm.(D3}k5^m.mm 

07 lA) 2*7ciBlfefc«IE« 

[0 0 12] W«iI5fa«O^Bm. HuiB«^^^ 

IStCBijgB 2 ifc5ciIi^i:«IE^© 3 ifeTcEfflili^i:^*^ 
^■y•■r^^^1-SI^{c, HfiiB2i»:7ciiigai:1fiE^®3*5c 

IS^CS^fc^i:^&^^^i:1-So WsRil 5iBf6®^B^tc J; 

[0 0 131 s«5}?iB6ig«©^B^tt. miiB^TB* 

©t: h5I3 2 y:5ciii^ ^ WIE'#ffl 3 iffl^ i: |5]B# 

^mr^mz. mm2di7miktm^^(n3d!.7mmm 

t> ^^■^(D^mznmriim.yjcDm^i.^z-^—^t:^ 
7r^^^^^-^m.T^mm^^^m^tz:^h-k^mh-t 
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So ft«lI6tB«ffl^fl^tin{S. 0iJ^«S. E7 (B) 

05 — ^) A^S^^ti?), 
[0 0 14] 

[0 0 15] (I) 

10 El 1 tt^mtmmffiKDJ^- k ■i^^n/'eifig&^i-rD ^ 

pu) it\ mdmm^. p^mmm^. t^T^^^-A^^Hi 
^m(D2»ijmm^m^ir:s> 2»:7cmmm^^ 2t. m. 

^i<^tti^s{4st^ma5 3i:. mm2)k^mmmms& m 

bfeMi^7^-^BB«g|5 4i:. XfgCT^g, MRI^ 

20 1 2AsfI^bfc3*5c®EffliIi«t7^-^$r«#t- -5®^ 
§B11tg|J5i:*fiS^TV>So 

[0016] wizmmmm-^mmm i oa. buibu^ib 

•t^mm^mizm^>^ti^m.m»mmm. mmm^ (m 
25 PRH^) ^i^mir^mmmMmet. mm2ik^mm. 
mm^2*mmi.rz2^7cmm(Dmmm.mizjri\^, m~ 
mmiiLmiz s j: ^ izmmm^ biz^^^ntzs di^ 

-^mm 8 i:. KH^^^gU 8 ifi-^^vtzmm^mm-t?) 
mmmTjkSi 9 i:. mm^m^S!i9vim7r^^ntzm^(0'^ 
mmmoDmm. mzmmr^) m^nv^'t^^ i o 

35 #«a^g!ilt-?»'N-^ 1 l^SrOS^TV^S. BuiBgfflili 
^^^M 1 2 tt. Effliii«fe^]gE^g I Gt^bT3j-> 

[0017] (II) i&Y^aJiB^ 

i^iTs ^mmfi.mm(Dmw^. ii) mm^'^. (2) 
40 *^^iii^©s*^. (3) ^mm^oi^m. (4) mm. 
m^smi.z^i,fxm.m-t:s,. 
[0018] ( 1 ) mmmm 
*j^^^gi©«i®se«iifc©3if)-t-&-5o m^i£. m- 

45 2iJj55iHl^i::&JtK^^-rS, m2».nmiSLifim^im 

m'^imi^tzmammrnx'tjii^^t. itm^t^cDifim 
2«^ii]iKc?^b-ci5]-tefe mnt. mmm 

50 ?>l.fciii^&{CJ5:SJ;o(C, mWi^i^t^o 
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[0 0 19] Ei2ji. ^mmm (3)k^mmmm) td 

ifi. bf t'^;*- * ^ ^ iaili ( 2 *7clii^) S D i: |b|— ffiSA* 

ui {c^N-r-tot^v rx-Y-zj (Dmrn^^mmf 

€> o 2 ifcTcili^li^gP 2 i: bt tTr^:*-* /•72a 

&ffifflbfc4g-&{c, e*p(7 2a©l9:M{4g{c*fbT 

t)^ ^?^vl {cg^-rj;oc> rx' -v -z* j cdm 

»?^?&a9;^-ri.o m.i3^^2acDZ' m^mki^-EcD:^ 
iai(ci:n«x St^<*;H®ii^ (ci®i2if«±f!lHaaJil^) 
{*> ^^V2 C^-r<fcaic:, rx' -Y' jmiSi±i^^ 

[0 0 2 0] gffliii^ ( 3 ?>:5t;gffliil«^) td*,*/^ 
®^ (2*7ciiiifc) SD*,. iHi-^i*;H{c?^b-rf#e> 
nfciii^T-*S©T% rx-Y-Zj ^ffii: rx' - 
Y' -Z' J @g«i:®P^T-m;S®^^^«iSff 3 

■r-5 2ife^li^$:tti±5-rSCi:AST-^5o 

{COV^Tttx fui3i|tl8¥7-3 3 7 2 5 6^Ta§gb& 

[0 0 2 1] CCTTn 1^l!i¥7 - 3 3 7 2 5 6^®^-^ 

^^gp 7 tt 3 ifc^lSffliil^T D f>«t^«;H©fi!lsig|J© 

mm^ immm &atBb (ia3 (b) mm) . z 

^<D^m^YL(DmWM. (}B«tff¥R) (1213 (A) # 

^) i:®tiMS:5)Stf)?.c:i:{cio-r> 3 ifeTcEfflili^T 
D t 2 ^K,il]i^S D i:®ffiSBI»$r5Rtf)2.o 

[0 0 2 2] mz. :^(D{tLmm^(D^>^i5^mm-r^. 

■ K/l. CCx. Cy. Cz 

Ry, Rz)«<«SUJB»aiL-C%^«, 

tt 

[^2] (Ox + Cx* i +Rx* j , Oy + Cy*i 
+Ry*j, 0 z +C z * i +R z * j ) 

[0 0 2 61 mm±(D9\^mm^i:mki^ii<D9\^mmiii:: 

W-t^o iiieoT, fflMfitAS/j>$v>{$i:-2o®^^jf^ff^t^*s 
[0 0 2 7] ^.(Dt^iiMLtt<■Z^itit^tJ:\,^CDtK it 

M-)-^m(Dm:^s^-»(DmbtircmuLt^m-mfmt^x-^ 
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(03 (B) ) ojamsffatctt, sikyzmmmmTD 

^M0.t{.xmmizj:^xmmii-Ti<Dmt^^^t^<Dit 
(^^) ®gi5^5-SEsij-rSo mm(o^^^z^i, 3 
05 *^EffliB^TD©tx (iii^®M^fififc:*t1- 
-5iligi»o^^^i^^7fbbfc*)®) WSSB^ 
® ^- FfiS i:*SSIJi9-© tr- ^ ©i|tfB*i J; 5 JfeSC t J; o 

[0 0 2 3] 

10 mi} BB«=«Sg|5:»-©^- k x«MS!J;0-®l^ 
k : ISSJa 

V>J®-&tt, k=2. StafeSo 
15 [0 0 2 4] 3i*:^gffliIi»TD4'T-rs8f«<t»)l^l>fflE§ 

"0» <fetiJ?)^T5Ci:fcJ;oT. mki^lKomi*.^ 
t^m (^S,) 95^*5 "i" "0" ©fitT'ESiJ^ 

tl?)o " 1 " * fett " 0 " X-m^tltz 3 iJCKiEfflia^T 

20 D ® " 1 " i: "0 " (Dmw^mm-t^ ^ t i t) . Stt^ 

Pf.K<Dn-fmtiHfi-5jmt.ii^ (133 (B) . «: 

i^^mffitcrsv^Ttt, Iiii»«LaBIJi®*liRt^'5? 

[00 2 5] attJ$nfe«t1^i*HOM-?fJlill|J m3 

25 (B) tt, 3^7zmmmmTD±<Dm^<Dm-^t 

4{c^N-ri^fc> ili«©^-Si^©;ffi*g (Ox. Oy. 
0 z) i:?ij:)^|fiicD 1 

30 [M>1] 



tt. ttailb&JK«f»$8{c:m>$-a-Sfe«), «!!©«■»* 

[0 0 2 8] ^n(c:tt, fflv^i)3»:SEffliffl^TD4>e> 
<tfiEbfeH»:5S«H«^iii^ (0 4#m) ^mmm^ 
40 etCT^-^lERU *if^«*siB«a5^SP9{C«5^$nfcC© 
H»:7c«aa^^i^^S:m^*s e>«^©5ilR^ff a 5 
■rSo fg^fflStR^ISi: bT(i> Ell "^^c^^t-vH7;^ 1 

otj;o-c®^*^sp9±© (P5ji^. f&m. ^mjm.) 

45 [0 0 2 9] J-:i±©i^lCbT5}<«)fc^ti^©fflM 
{ca^^. 3*56^ffliii^TDi: 2j):5t;iii^SDi:©t(i 
BH«$:*®J;a{Cb-Ci»tttl-r. 3ife?cEffliii^TD 

timmm^msiMi 2izs^-:5<smm (x-y-z) 

iC^ffib. 2*^ili^SDtt*;<^2 aCS-5<ffi«i^ 
50 (X' -Y' -Z' ) 
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[00 3 0] [^^2] 



mi. H«7^(qicD|H]tei:Hffi*|picD¥ff^ft{::«toT« 

(0 0 3 1] 
[^1^3] 

T-Rx - Ry • R z • S x ' S y • S z 
Rx : XM«^ 9 0@IE}t;iJ 

Rz : Z ♦*« #><J «|sIlefT5l| 

S y : YM35^a<oiJfiHt5»J 



[^1^4] 



[0 0 3 2] C:©5Q.SS:Ji^$nfcffi^I*l{CifeS±TO 

wnaac *<«/jvt asm fT?ijT*'is raps 

KMn^tTiottlijU^ fflWIWt C * JEJflJf WT 
B'^fl^^ S t IT OK «tT *■«*!> a d i 4 5? 

So «>SYb®;^Si: bTcne>eE{c«^$ix'rv^s*& so 

[00 34] (2) *;>t^iij^®li5!*i 

D;J?>v h©SS^©3>h:a— J't:i^3>©^»T-«^J5: 40 
7^S*5*g^$nTV^So cne,©^<(±, ^:)!j^^©M 
^Bg^S(3gt^©yl^->S:Ji»U> W-:>tz^^^->(D 

s) , i©;^^{covATtt> -)lS!a<]*c:^iST?$ia©-CN 45 

[0 0 3 5] (3) ^jE!&ili<^©<tfiR 
:t*^7S?®i/>X?S©S5!*^©«}IEvt^^-^^§^;^ 50 



[0 0 3 3] 
[^^5] 

[0 0 3 6] laSfc^^-Tiotx {4M*^tt5gB3tc<t t) 2 

tlx •ew^fiettffiAJAij^nsi: u^^^/rs i) ^ ^ 

^l£^a5 7AJ3*7c;Effliii«feTD©^i^,^ (X-Y- 
Z) ii\^y^^ti^^ 2 aCDmmm (X* -Y' -Z' ) 

ra©^sifT3?ijs»m-rs U7^';/7-s2) „ c©»tin± 
1513 c (1) mmmm {cfB^ufe^ffiicj^So 
[0 0 3 7] ^^:v^-e. *p<^©^/^tt^®A:/j*sje^^ 

nsi; C^T^-^/rs 3) , ^«H'^fiKLT^rpfe*p<7« 

(;:^7^<v7-S4) . CC^iiE/i^^— 4^ feasts *7c 

Efflili^TD®^^®MlESrff^V\ ffilE^® 3 iJ:5t;IS 
ffliS^TDH &^^-ri> (miai®iP<M«^MiE®;&&{± 
-)llSfl<J^i:^t)®T-<t^^) . MiE^®3?*:7cEffliii^TDH 

i:*^ 7iii«s D t ^mm^m^ 8 T-«ta-er-B-i!iasrff 
[0 0 3 8] (4) mm^mm 

EffllB^TDH i:*^^BDffeSDi:o«ia^-&5£Ul^fT 
s. 
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[0 0 3 9] ■ la? (A) . (B) tt. mmcDmmm 
[0 0 4 0] a? (A) {±, mmmyf^miMitti^^'mm. 

[0 0 4 1 ] 1117 (B) li, PHi«|S36-^T«^bfc^J 

^•M-Si:. ffe;i?©iiiflfc±tCTii7;^;Jj-y;i/fc|Hi— fS^Sr 

[0 0 4 2] ■ 13 8 (A) , (B) tt. ^^^tStS 

[0 0 4 3] 138 (A) B:l8Slli^Srafe#-&-rm^Ufc 

tl^tinsBLrz:^^^ y2 2 &, 22 b, 2 2c(CJ:o 
TlS^t-So H8 (A) {C43V^T^i, ^0 !3 tBI" ^fSCDJiJ 

T iHie ^ -B: S d i: AS pI«gT- S o 
[0 0 4 4] 08 (B) tt^H^feSM'^-C^^-rsm- 
fes, 08 (B) {ci-v-^T. *^^liili±{cv>;7;^5!j— 

ali)iS3S»rHA, B (ABPfS, B»f®) 

^7^'<j''2 3^fi{^-r5ci:-c-89:^-eg§, 

^ (c:©«?ijo«-&. +51) i^^^^ns, 
[0 0 45]H I119{±. ;^^7i^i^i:WfSill^fei.V^ 
(iS®«^ili^t©fi^a^-B■^^^®J®^^c (^g^^Li x- 

^ o 

[0 0 4 6 ] ii9c*3v>t. mii-^-fimmhi (Dmmm 
m mux'^^t. z<DtM-^immmm) x-am^t^o^m 

- a T-«a s d i: *sf g s . 



[ 0 0 4 7 ] ■ EI 1 0«±. 5iij^i:*a^^vli» 
i:©je?ij«^©l^{c m^L2 i:M2) . v^-fn*^-:!? 

05 -So jy:i.±©B~BT-i!iB^bt J:^'5:^S^{ca:oT^ 
7 2aTl#e>nfe««^f*:H®iaiSfe (2»:7ciB«) i:^ ^ 

"^mmta < mm vxnii(:-'3\fxm^r?>^i:ifix- 1 ?.© 
^moy^mic^^x-^ho 

10 [0 0 4 8] *IISSJI5J®fi»|-e(i 2 iJlTcli^iii^gP 

(t7=^:^*^^) 2T-Ji^LfeUr;i/^'')' A©2i>:^lli 

mmiiZ'o^^xm.mLfzo b*»bx 'jT;i/^5'-f a©2»: 
5ciiiife©ftb ») 2}k7mmmm^m mwm, mm. 

15 IS, fcr7=5j-*^5^) tr«»bfc2*^iii^*^«)2* 
i^iiHuMc^figiiQa* b-c t» iV'^o 

[0 0 4 91 

20 [^m(Dmm] w±iJiB^bfcj;at«-it*isiB«6©^B^ 
t: ins, 3 ik^mmmmt 2 ^^cB^i: &i^B#*s^-r 

2»:7uili^tc^S1-Siii«IH®Xb&. 3*x; 

^As-MbT^t^f*; ©Pifll,*a5®*ffltt^£W 
25 SCli:*ST'#So 
[0H©ffi#'5:S5ii3a] 

[01] '^mm<DmmMmm(Di^::^y'i^mi^mx'i>>^o 
30 [0 3] w}mmBmmizinf:s>^^i^(Dmx'&-ox. 

(A) {4t:7^3l-*p<^T-ai^bfcJi^t»#S:S=Nt-0, 

(B) ii3»iyimmmmt*imiii\ytzmm$^^mtm 

[04] BuH3^liiK:*j{t5Efflili^©j^^iS4^:r0-c- 

35 $> 

[05] I^IISf6?^5^^Jtiiv^T^figiii^ffl^figia^i^^ 

Tyti—^^— hX'$)i>o 

[0 6 ] [5l^ffJ^^Jtc43tt5*^ 7©MiE«©tf $R7^ 
— T";]/©^?!]^^-!). 
40 [07] |5ij^JK^«f!|tt>Mt€.*^7iB«i:^®^^=>iii 

^ © -^fig $r gJi -r S 0 T- * 5 . 
[0 8] |5l3^SEff$ffi^Jlc*5(ts*^7iB^i:Wfffliffl^i: 
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